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ABSTRACT 

This study evaluates the readability levels of 
frequently used literacy materials, the' power builder component of 
the SRA Reading Laboratory IIIB. A'rev-iew of the^eadability . 
literature reveals numerous studies performed on content area 
textbooks but relatively few studies performed on literacy materials* 
Three questions are asked: (1) What is the Dale-Chall r^adaT)ility 
level of each power builder? (2) What is the average Dale-Chall 
readability level of each color level? and (3) Do the Dale-Chall 
readability levels for each colo.r level correspond to the readability 
levels asserted by the publisher? A computer analysis of the power , 
builders indicates that: (1) readability scores forVin dividual power 
builders range from grade U.O to grade lU^O; (2) ttfe average 
readability score for each level ranges from grade 5.8 to grade 12.2; 
and (3) the average Dale-Chall readability score for all levels is .2 
to l.U years higher than the publi^her--determined grade level. It was 
discovered that the readability scores in any one level cover ^ wide 
range. The smallest range occurs ift p.urple--3.U years, while the • 
largest range occurS^ i-n^q4ia--6. 5 years. Recommendations are made for 
application of the research findings and the revisioji of the 
Dale-ChaXl formula. (Author/HKM) 
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Abstract' 



/ , READABILITY ANaLySIS OF SRA POWER BUILDERS 

Ah Examination of the/Readability Levels 
y * of the Power Builder CoinpcmenJLofthe 

SRA Reading Laboratory IIIB as Measure< 
by^the I?ale-Chair Readability Formula 

- ' . by. . " • . 

Ellen Unell Rosen ' ' ^ / ' 

Masfer of Arts in Secondary Education 
with a Specialization in Reading Improvement 

May, 1975 

This study evaluates the readability levels^ o£ frequently used 
literacy materials , specifically the power builder corriponei^t of the 
SRA Reading Laboratory IIIB, A review of the readability literaturie 
reveals numerous studies performed on content durea. textbooljcs but 
relatively few studies plerformed on literacy materials. Three- - 
questions are asked: a) Wh^t is the Dale-Chall reada4>iUty level of 
each power builder; b) What is the average Dale-Chall readability 
level of each color level; and t) Do the Dale-Chall readability levels 
for each color level corresptjhd to the readability levels asserted by 
the publisher? ^ ^ . ' *« ' 

A computer analysis of ;the power builders, indicates that 
a) readability scores for individual power l^uildcrs range from grade 

^ vii 

' ' ^ ^ ^ . *. 



4^0 t9 grade 14. 0; b) the average readability score for each level 
Ganges from grade 5.8 to grade 12. 2; and c) the average Dale-Chall 
readability score for all lev-els^is--,^ to 1.-4^ year-s hi^gh-er thsm the - 
publisher-detprrm-npd gra d e level. — Rocommbndatigno are made fur 



it-ra?>.plira±iiin^ 
Chall forrriula. 



/ 
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Chapter I: THE PROBLEM 
^ Introduction and Background 



A prune concept in rjaoderli education is individualization. 



Teachers are charged with the responsibility of finding suitable and 



understandable materials for each student or group of students. 
Teachers are held accountable for what they teach, yet often find 
thenriselves misled by inaccurate advertising claims of publishing ' 

companies. Mills and Richardson (1963), Bryant (197'2), and 

t * » 

Feinberg (1973) determined that some publisKeTs do not submit 

texts to readability analyses, some make false claiftis concerning 

the difficulty of the texts,, an^some do not reveal the criterion upon 

which readability levels are determined.^ 

This concept is particularly important in an era when an 

<• 

estimated three million or more students cannot read their litera- 

/ 

ture texts (Aukerman, 1965). »Kempf^r (1950) declared a need foi^ 
reading materials to be written at or below sixth grade level be- 
cause nearly one-half of al^ adults had not gone beyond ninth grade 

/ / 

schooling. Dale (1949), in his work for the National- Tuberculosis 
Association, was confronteid with^-the necessity of making informa- 
tion pamphlets readable because so many people were of limited 
education. He found that materials could be written at a seventh 
grade" level and be understood by limited education readers as well 
as by good readers. 

Statement of Problem 



Chall (1955) acknowledged that teacher judgment of difficulty 
corresponded fairly well with tested difficulty. Despite such 

10 



judgments, ChaU assented; .any children ^e^e given mateHal that ' ' 
, was too difflcalt/or them to read and unde^tand-the .result. ChaU ' 
- _ ^"iLiif" "'^"^- underestimates of the dimr .v lt^f th c W .ia. 
-designed for given a^es and gr.d. I.k.U. FcinW.g (19,3) pomiTd - 

abnndance-of materials available at any given level ' 
■ or subject, teachers must rely on the advertising claims of pub- 
Hshing companies, which frequently do not'reveal the criteria upon 
Which grade levels are determined. Mills and Richardson (1963) - 
surveyed twelve publishing companies and asked about the use of 
grade levels and readability formula s. They found it significant 
that five out of the twelve companies did not reply. Of th^ven ' 
-spending, approximately half were annoyed that the researchers 
Should infer the need for readability analyses. The remainder 

acknowledored the qsp nf fKo ^ 4.1. i ' 

use oi the Author's or an educational consultant's 

opinion. Eleven vears laf-oi- 4.u' . * 

years later, this practice continues: in a- private ' 
communication (July 9,-1974), George Paterson, senior editor oV 
Science Research Associates, stated that the editors of Science 

Research Associates 

■ 

p 

Rationale / 

Although many studies have been performed on conient area ' 

textbooks (-Cline 1972 iq?-^. r- 

• ^ . ^972. 1973, Cox. 1971; Fields. 1973; Simmons 

^ Cox. 1972,. few have been performed in the/literacy area. 

1.' 

11 



. / 

Rakes (1972. 1973a^ 19t^|^ applied several readability formulas to- 
materials used in adult basic education classes and,found inconsis- 
tencies among the, r eadaVillty estimates, leaclier judgments, i^d 
publi/sher estimates < — 



Purpose 

The purpose of this study is to evaluate the readability levels 
)f frequently used literacy materials, specifically the power builder 
component of the SRA Reading Laboratory IIIB (Science Research 
Associates, 1963). 

Questions to be Answered 
This study will answer the following questions: 
1) What i^ the Dale-Chall readability level of each power 
builder in the SRA Reading Laboratory IIIB? 
^ 2) What is the average Dale-Chall readability level of each 
color level within the SRA Reading Laboratory IIIB? * 
3) Do the Dale-Chall readability levels for each color level 
correspond to i:he readability levels asserted by th^ 
publisher ? 

Assumptions / 
For the purpose of this survey, the following elements are » 
assumed present in the SRA Reading Laboratory being studied: 

a) a sufficient and appropriate level of interest and appeal; 

b) appropriate and sequentially organized co.mprcliensiontand vocab^ 
ulary skills; and c) appropriate and sequentially organized rate, 
listening, and jiotctaking skills. Finally, the success oftJ^eSRA" 

12 



Reading Laboratory in teaching the purported skHls is not in 
* . I 

qtjestion, . ' • 

D efinition s 

Assigned grade level , grade ^tfe^^l^ the level of school at 
which^Vstext or material is used, usually b^ed li^n publisher 
reconimer^Sation, ^ 

Color level : a grouping of severaTpower builders with the 
same publisher-determined grade level and identified by a sf^ecified 
color, ' ^\ 

Literacy materials : those materials used to teach-i:eading 
skills, as distinguished from thosQ materials written or designe^-^ 
to impart i'nfoi^mation in a content area, . 

Readability : the relative ease or difficulty with v^hich a 
particular piece of writing may be understood or compi^ehended. 

Readability formula.: a regressioji fo3fmula, ba-sed^njthe 
counting and weighting of the most significant elements in_£redi^t- 
ing re'adability, which gives an objective measure of the difficulty 
• of a writing safliple, ^ 

Readability level : a grade level equiva^nt of a jjUssage. oi 
^writing, deceived from a readability formula, which jpr edicts the 
» relativcs^ease or difficulty of the passage, Th^l, a passage with 
teighth grade readability indicates that the majority qf studenta in 
eighth grade would have minimum difficulty in understanding or 
comprehending the passage, measured by some/orm of post- 
test. 
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Limitations- 



The readability levels determined in this study are derived 
from the Dale-Chall readability formula (Dale & Chall, 1948a). Use 
of other formulas, particularly those based primarily on sentence . 
length or syllable count, might produce different readability scores. 
Further, the Dale-Chall readability scores derived for 'the power 
builders in the SRA Reading Laboratory HIB cannot be generalized 
to other components of the Reading Laboratory kits, to other SRA 
materials, or to any other literacy materials. 

Outline 




Chapter U v/ill survey literature related to the study of 
readabiUty. Chapter UI will discuss methodology. Chapter IV 
will present the findings of this survey. Chapter V will thep discuss 
these findings/ 
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• Chapter II. REVIEW <3f THS LITERATURE ^ . ■. 
Since the development of .J>rh^st-readability.me-asures. 
„u;h literature Has been written In Ae area of readifiilUy. ,fhis 
chapter son,mari.es the development of the. D.le-Chall.forn^ila, 
the criticisms of readability formulas; recent developments in 
reada.bUity study, readability studies in education, ^nd' readability 
Studies" in related: areas. ' ^ 

Development .>.. n.le-Chall Formula 
Dale and Chall (1949) defined readability as 

the sum total (including the interactions) of 
all those elements within a 'given piece oi 
printed material that a^ects the success a 
group of readers have with it. The success 
is the extent to which they understand i . 
■ read it at an optimum -speed, and find it 
interesting [ p. 23]. 
The idea behind readability is to match the reader with the 
printed material (Chall, 1955. 1?58)', The Dale-Chall formula (Dale 
i Chall, 1948a, 1948b), the too'l used in this study, is said to be one 
of the best readability formulas available (Chall. 1958, Klare. 1952, 
1§63; Koenke. 1971; Nyman. Kearl & Powers. 1961; Powers. 
Sumner & Kearl. 1958)'. Several attempts, however, haye been made 
to improve it. and Chail ( 1956) surveyed users and solicited their 
suggestions fojT improving tHe formula. 

Several tables have been developed to shorten the ".time 
required for arithmetic computation (Klare. 1952; Koenke. 1971; . 
R. J. WUliams. 1972); Go'uz ( 1964) off e red evidenc e that holding 
constant the number of w.rds in sample passages would afford 
quicker calciilatron with . 99- corr*elalion between the constant . 



number method and the original worc^count method. Martin and Lee 
(1961) found th4t samples taken at 50 page intervals yielded a grade 
placement as dependable as thosje taken at 10 page intervals. 
Nyman, et al. (1961) attempted to shorten the Dale list to include* 
only those words appearing on both the Dale list and the Thorndike- 
Lorge AA group (the 1037 most frequently used words). However, 
using this list of 920 words resulted in loss of precision ajid predic- 
tive powe.r. 

Another problem has been the datedness of the vocabulary. 

The Dale-Chall formula was built upon the 1^26 edition of the 

McCall-Crabbs Standard Test Lessons in Rea ding, material which 
- — ' * 

Dale and 'Chall (1948a) admitted had deficiencies but was the best 
available at the time. The McCall-Crabbs tests were revised in 
1950 and Powers, et al. (1958) revised the Dale-Chall to reflect the 
changes in the language and pcJpulation, Although the formula co- 
efficients in the revision have the same* statistical validity as those 
calculated in the original 'ftrf'fntila, the authors offered the r^wei^ 
formula with sd^ffi^Teservations, 

Efforts have been made to r^evi'se the Dale list. Holmquist 
(1968a, r968b) added a fourth grade science vocabulary of approxi- 
mately 100 word3^ and again calculat-^d the formula, this time on the 
"1961 version of the McCall- Crabbs tests; formula coefficients were 
similar in statistical validity to those Calculated' in the original' 
formula. Brown (1965) added words appearing in elementary science 
texts to the Dale list and found that the readability levels were lower 
using the updated list. He concluded that the .probable reason the 

* ' ' . 16 ' . 



Dale-Chall consistently ranked books higher than the actual lev^ 
• was because of the abundance of technical or new .terms absent Vr^m 
.the Dale list but present in science textbooks. Stocker (1968, 
1971-72) offered an additional list of about 200 words commonly,- 
known by fourth graders educated for three of more years- in 
.Catholic schools 

In a related study, Babcock (1971) atteVnpted to determine 
whether figurative language affected the readability of a literary. , , 
passage. She found that the number of figures of speech did not \ ' 
affect readability or readers' comprehension. 

Criticisms of Readability Formulas 
Given the need to assess the difficulty of printed material, 
one may ask. whether a readability formula is the best method of such 
assessment. In^ed, readability formulas have been criticized on 
several counts. 

' Neglect of Reader'* Spntribution 

Feinberg {1^73), asking on the one hand for an assessment 
of publisher claims, acknowledged that'formulas do not considet 
the interests, backgrounds, abilities, or needs of the reader. Dale 
and Chall (1949) realized that success in reading depends on the 
reader -.-his reading sldll, intelligence, experience, maturity, 
interest, and purpose in reading- -as ^ell as on the suitability of " 
material. Klare (1963, 1973) pointed out that language factors 
(word frequency, word length,- sentence length, redundancyr 
interact with human factors (recognition, speed, educational level 
special reading experience, memory span, learning set, motivation) 



! which- in turn interact with r eading^rehaviors (r^eading efficiency 

I judgment of difficulty or acceptability, comprehension, learning,. 

I retention). He concluded that one must specify when and under what 

} conditions r eadability.measure is likely to be predictive; that is, 
j ^ importance of a readability level may vary with the reader's 

_ le^vel of motivation and competency as a reader. 



Neglect of Syntactic Elements • ■ ^ 

Linguists have recently criticized readability formulas for 
neglecting to evaluate syntactic elements. Bormuth*(1966, 1968, 
1969) pointed out^hat readability formulas showed littlj understand- 
ing of the nature of language and neglected to account for grammati^ 
structures. Von Glasersfeld (1970-1971) said that studies based on 
traditional or generative grammars do not account for some factors 
making the reading process difficult, ^el and Granowsky (1972) 
and Granoy/sky (^1973) pointed out that syntactic elements other than 
sentence length must be evaluated: the use of such elements as 
passive voice, coordinating clauses, dependent clauses, participles, 
and deletions. . «. •* ' 

Neglect of Contextual Difficulty 



mc 



Readability formulas have been criticized for neglecting 
contextual difficulty; abstractness, deusity, and interrelationship ' 
of ideas,; and organization of material (Blair, 1971; Chall, 1955, 
195 6; Dale & Chall, 1955,; Geyer, 1970; Glazer, 1974; Klare, 1973; 
•\Vall, 1969). AUbaugh (19.68) attempted to determine whether fact 
burden, as conceived by Dblch, would predict comprehension 
success. She found that at each of- three levels df difficulty^ 



readers performed better on medium-fact level passages. She 
therefore concluded that prediction of comprehension could be im- 
proved if the fact burden is controlled, and that at a given level of 
difficulty, too few or too many facts are detrimental to comprehen- 
sion. Rosenshine (1968), while acknowledging the success of ver- 
tical studies (those studies representing a range of difficulty), 
pointed out the need for horizontal studies (those studies which 
'^^dj/^tinguish between the effectiveness of essentially similar pas- 
sages). He cited five variables of effectiveness: a) vagueness, 
b) expl^iaatory links indicating relationships, c) frequency of 

>les, d) use of the rule-example-rule pattern, and e) irrele- 
vancy. 

Recent Developments in Readability Study 
Recent dissatisfaction with readability measur ement based 
on regression formulas has led to the development of two new 
methods of determining readability: the cloze method and the 
Syntactic Complexity Formula. Studies have also been made to 
determine the efficacy of rew-riting passages according to th^^^^^^*<^ 
principles of readability. 

The Clpzc Method an^ the Syntactic Complexity Formula 




From linguistic criticisms\emerged two alternative forms 
of assessing readability levels: the Xis^e method (Bormuth, 1966, 
1968) and the Syntactic Complexity Formula (Botel & Granowsky, 
1972). In the^cloze method, students fill in words. deleted from 
every Nth position; the. percentage of correct responses correspond 

19 



to ^ level of difficulty. The Syntactic Complexity fbrmula. ba^ed 
on transformational-generatiye grammar theory, ,giv^s weight to 
<Jifferent senten"^ structures;., the average count corresponds to a 

difficulty levei>. 

Howey^^ cloze procedures, Guthrie (1970. 1972) and 

Van Vliet (1971) f^d that traditional readability formulas, such 
as the Dale-Chall, can be us e<rto^.s^a te. leam^bility, or the 
extent to which a passage conveys new in^f^rlnation^as well as 
readability.. Guthrie (1972) concluded that materials with easy 
readability will likely impart a substantial amount of nfw learn- 
ing to students. Geyer and Carey (1972) found that the Dale-Chall, 
the Flesch. and cloze methods ranked passages in the^same order 
of difficulty. Hittelman (1973) pointed out that deleting every Nth 
' word i^ight Viot produce comparable tests for comparing passages . 
and that thele is some evidence that structure words may be easier 
to produce than content words. He further contended that although 
some transformations are more readable than others, not all 
meaning is carried by sentence strur^ture, and semantic and 
stylistic factors need consideration. 

Rewriting Passages Accordi ng to Readability Principles 

Pauk (1973) suggested rewriting .Articles of know'n'interest 

level to a desired level of readability. R. J. Williams ( 1968) and 
•McTaggart (1964) conducted studies in which students understood 

passages rewritten to a lower level better^than they under^tood^" 

thc'originM passagP. Drake (1967) and Marshall (1962). hov^ever. 

found results contradicting those of WiUiarirs and_ McTaggart. .. 

20 



Dale and Chall (1955). cited studies in which increased readability 

improved readership, comprehension, and retention;' However, 

Dale (1949) also pointed o.ut' that simplification involved more than 

'just shortening s^nt^nces or using easier words and offered 

specific suggestions for reinterpreting, amplifying, and reducing 

concepts. Gr^ce (1963) compared the readability of written and 

programmed material; he found that programmed^material had 

shorter words, fewer syllables, more familiar words, arid^ore 

repeated words, and concluded that programmed subject matter ^ 

was therefore simpler, a n3 less of an intellectual burden. Swarts 

(1954),. studying books for teachers about I'eading, Jound that * 

simplifying a technical ^ook too much seemed to decrease the 

amount of tefchnical information expected, Dronberger (1974), 

Studying Research in Edgcation abstracts, found that the ^l^stracts 

were less readable ^.tlian the source -documents, Finkelstein (1959) 

presented iP-Jms dissertation a methodology for creating readable 

♦ 

and interesting social studies text materials, and a sak(j)le text- 
book illustrative of the techniques proposed. • ' - 




ResLidabillty Studies in Education 
Despite/controversy, numerous readability studies have 
been performed, most of which support charges of inaccurate 
manufacturer claims, . ' 

' v"- ' ■ ' , _ 

Social ScieocQs 

Using the Spaclie formula and Fry graph on 37 primary level 
social, studies, textbobks^, JoTins.on and- VardJan (19^73) found 2 



Si -if 



i, ■ ' 

mfeasxwpetrfents lower than the fJ,ul>lisher estimates and 41 measures 
at least one grade level higher .th^n publisher estimates; 11 of the 
books measured higher on ^th fc^rmuias. In the same study^, using 
the Dale-Chall, the Fry, and th^ Flesch on. 31 social studies texts 
in girades 4-6 (a yield of 93 measurements), only one' measurement 
was lower than the publisher est^n>a.tes, but 12 books were rated 
at least one year above grade level by all three formulas, Du Vail 
(1971), exan^ining social studies texts for grades 4-6 adopted by 
the Indiana State Board of Education, found that no text had pro- 
gressive difficulty, and there was a wide range of levels within each 
text, Sloan (1959), studying 21 social studies texts in grctdes 4-6, 
found that 11 texts had readability placements generally correspond- 
ing to publisher estimates, 10 had introductory material with read- 
ability placements at the level for which the texts were prepared, 
and^8; had .content readability suitable for the grade level on \yhich . 
th.ey were used; he concluded that irtmdst texts' he studied, the 
majority of readability scores wWe .pot concentrated at the level 
^ which the book was assigned and that scores in each text were 
distributed over a wide range, pohrmati"{ 1973) , studying 600 

social studies articles for grades 4-6 in 8 encyclopedias,' found 

^ if ' 

* that 95 per ''•cent of the articles studied were suitable for the upper 
reading levels of grades 4-6. and that only 5 per cent were.suit- 

able for th« below average reading levels of those same grades; 

y 

She concluded that none of the encyclopedias provided adeq^uate^ 
^collateral materials for all reading levels/^ Michaelis and Tyler 
(1951), atte'mpting to determine the readability of United Na'tions" 
material use<l in social studies classes, found that United Nations 
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materials were too difficult for the secondary students 
Witherington (1952), studying eight educational psychblogy texts, 
found a readability ra^ge of grades 10-12, with an^^erage of grad 
11. He concluded that the readability level was appropriate for 
those students who enroll /n the course for which the texts were 
assigned. 

Language Arts 

Using the Power s -Sumher-Kearl*^1958 recalculation of the 
Dale-Chall, Roe (1969a, 1969b) found that 50 per cent of language 
arts textbooks for grades 4-6 were given appropriate grade levels, 
by publishers, '33 per cent were rated too easy by publishers, and 
lb per cent were rated too difficult by publishers. All but 4 of ' 
the -12 texts had some sections too hard for the assigiieB grade ibve 
all had several grade levels in one text, one had easy-to-h^rd ' 
progression of difficulty, and two had hard- to- easy progression/ 
In studying grammar texts, . Cox fl97i) found the transformational-, 
generative texts too difficult for students' reading abilities, and ' 
Simmons and^ipx (1972). found transformational-generative £exts^, 
more difficult than the traditional Latinate grammar texts these 
newer texts replaced. .. ' ■ , 

Reading 

4. Bradley (1974), studying the Harper and MacMillan reading • 
series,^ found a) that five readability measures" each recorded a 
given book differently, b) that^publ-Uher eslimaJtes..diff erred from 
the readability^ forn^ula estimates, and c) that eacii book had intra-' 
Look variability. He also found that books, in a s,ei-ies did not 



necessarily progress from easy to difficult, that the reader and 
workbook readabilities did not always match, and that the instruc- 
tional placement in each series differed. Rakes (197Z, 1973a, 
i973b), analyzing 29 materials used in adult basic education, 
found inconsistencies among readability'estimates , teachjer judg- 
ments, and publisher estimates. He suggested (1973b) that pub- 
lisher attempts to control t4ie difficulty of levels of the SRA 
Rep^ding Laboratory IIIA may be inadequate because of the differ- 
ences among formula indices, a particularly important problem 
since kit materials are based on sequential gradation. 

Science 

Gilbert (1972, 1973) stugl ed each book in 10 basic science 
series and found that the averages of the four, formulas used 
(Spache, Da^-Chall, Lorge, Fry) tended to be"~consistent witii the 
mean reading level of that grade. He attributed any discrepancy 
between the readability level of the text and the grade level in which 
it was used to the introduction of sciejf^e terminology and sentence 
structure. Belden and Le^e (1961) foun^' that only one of the five 
biology texts they studied had a readability score making it useful . 
to over one-half of the students^ enrolled in biology. They (Belden 
& Lee, 1962) also found thai: out of five chemistry texts studied. 



the most difficult was useful only to 34 per cent of the students 
studied, the easiest tb only 47 per cent, and that the Dale-Chall 
indice.was one to two grade levels higher than the grade level ^it 
.which chemistjy was offered. . " . ' • 
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Mathematics i " ' , 

Heddens and Smith (1964) found that the readability of ele- 
mentary mathematics tpxtbooks was higher than publisher esti- 
mates. In a similar study (Smith & Heddens,^J^964).,-thejnfound 
that the readability level of experimental mathematics material? 
was higher than the assigned grade levpl and apparently higher ' 
than student ability. Belden and Lee (1962) found that out of five 
physics texts studied, the hardest was useful to" 62 per cent of the 
studen to, the caBi egrRr^D per cent, ajid that four of the five 
texts studied had "readability scores below the usual twelfth 
grade placement. Kulm (1973)-; however, pointed out the need, 
to sample prose and symbol material separately and to use sep- 
arat6 formulas suitable for each type of material. His study 

* • 

showed that what makes mathematics material hard to read is 
diflferent frQm what makes English and prose difficult to read; 
that is, it is not the vocabulary but the difficulty of the sjrmboli/m 
of mathematics. 

Industrial Arts 

— -r^ ^ 

McKell (1971) found significant differences between the 
average reading ability of students in trade and industrial arts 
education and the readability of 'the basic texts. Miller (I960, 1961, 
1962) studied five industrial arts ):exts and found four of them too 
difficult for the majority of ninth grade industrial arts students to 
read them effectively; although the texts ranged in readability level,s 
from grade 8 to grade 10, each text had a readability spread f^om 
7 to 11 grade levels, and 70 per cent of ninth grade students were 
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» , below ninth grade level in reading ability. 

Vocational Education 

Bentley and Galloway (1961) found that each of the vocational 
agriculture reference book^ studied had a mean readability appro- 
priate for students ox average reading ability in one of the four , 
. ^ high school grade levels, but in general the texts tended to be too 

difficult for th^ ability of the students who used them. Ruth (1962) 
surveyed the Career Information Kit Supplement of the SRA 
Occupations File and found readability levels ranging fr6m grade - 
' , 9 to grade 16 with a mean of 14. 7; and that SRA-prepared briefs 

had greater consistency in readability levels than did items writ- 
^ ^ ten by other individuals. Ruth concluded that the material was too 
difficult for secondary students, and Van Vliet (1971) found that 
students who read occupational information pamphlets at their / 
■ * own grade level were likely to gain more information and make' 
fewer interest changes than Students vyho read pamphlets written 
above their grade levels. Fields (1973) found that 18 out of 1-9 
vocational-texts had readability levels above the reading abilitie's 
of 50 to 100 per cent of the' students using them. 

Other Educ ational Studies 

. = ' n . •!! 

; Ramsey (1962) surveyed seven junior high school texts and 

• . ^ , found readability levels in six of them to be one year or more ' 
\ . below tfieir grad^ placement; only science had a higher readability 

^ ^ _ placement. Bryant {-1971. 1972). however, in finding differe^es 
betw,ee,rth^ reading l.,vel of secondary students a'nd the readability 
■ ■ ' ■ . Of their texts. K:oncluded that more than one-half tlie'students 
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wer«^ssigned books too difficult for their abilities. .^^Cline (1972, 
1973) found similar results at the junior college levels 11 out of 17 
books were above the reading level of 50 per cent of the students 
in the class to which the texts were assigned. Janz (1970) and 
Janz and Smith {1972) found that the majority of English, social 
studies, and science texts were too hard for students but pointed 
out (Janz & Smith, 1972) that-a one-year difference is "probal?lyi 
not of much practical importance [p. 622]" because of the factoi/s 

'not measured by readability formulas which influence the ease pf 
reading. Graj:e (1963) found that programmed rrfaterial tendej 
to be easier than .'written material because of fewer syllables/and 
shorter, more familiar words.. Walker (1966a, 1966b), hpvfever, 
found that 26 out of 39 programmed texts had higher readability 
levels than publisher estimates, 11 coincided with publish'er esti- 
mates, and 2 were lower than publisher estimates. . Babcock 

■(1971) found that figurative language does not affect the readability 
of a literary^assa^e, altKyough Galloway (1973) found that content 
book^ were easier to read than literature texts. Beard (1967) 
concluded that the comprehensibility of prose \is^^n government, 

wt^xld history, chemistry, and biology texts was approximately 

' 

tjie same. 

Readability Studies in Related Areas 
Readability studies 'have been applied in areas other than 
public education. The level *i^|^eadability is of concern to both the 
military and mass media specialists. . . . ' "^^ . 
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T he MiliUry Q^'^ ' . ' . " 

Klare, 'Jvlabry, and Gustafson (1955) tested retention of 
material in an aircraft mechanics training coarse for newly 
inducted airmen. - They found that materials categorized Easy 
> (grades 7-8) and Present (grades 11-12) resulted in more words 
read in a giv^ time period than materials categorized Hkid 

«^ • 

(grade 16 and 'above), and- that immediate retention was highest 
for Easy ^teiials. • Siler.(1974) attempted to determine the~ 
reason why enlisted Coast Guard personnel failed to complete 
successfullii<tXe.,requiTed correspondence courses; he found the 
average reading ik^el of subjects was 11.2, and the average 
readability levels of ;materials was 13. 6. Standlee and Fattu 
(1956) found that althou^ Navy programs required that enHsted 
men- beLable to read at fourth grade level before beginning recruit 
training, all of eight Navy publications studied ranged from- 
grade 6 through college. ; \^ 

Marss Media: Printed 

Kwolek (1973) concluded that women's magazines , general 
circulation materials, and general agricultural materials were 
at a level acceptable to most adults. -Tho^e below the average ^ 
adult level. included men's magazines,-^th magazines, best 
sellers, an% romance, movie, and television literature; those 
abov^the average adult level included agricultural yearbooks, 
great books, technical and trade books and magazines', scientific 
journals,' _i,ewspapers, instruction manuals, and high school texts. 
In surveying children's magazines, Groff (1962) found from 0 to 
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J. 2 year differences' b-etween..readability levels of t^d issues* of .the 
same magazine 14 months apart.; Craig (igSSf^Aded that most 
best sellers iiv the United States were'too hard for the average 
reader to read with -under standing and ,that the ease of reading is 
a factor in in-fluencing sales. Razik (1969) studied front page = 
and news articles, of rhetropolitan and non-metropolitan newspapers 
and found th'p n?etropolitari newspapers easier to read. In 6 out 
of 13 news categories., b^^.th newspapers wrote articles* with the ^ 
same level of readdbiYityrof the remaining 7 categories, 
•metropolitan reading levels were easier in 5 categories, ha'rder 
in one category, .and-had no articles in the last category • 

Mass Media: Oral a-nd Vis ual 

Others (Cliall.Vl958;-Chall fe'Dial. 1948) have analyzed the 

difficulty of newsscripts on the basis of readability formulas. 

They found th^^ i5r edictions of readability formulas were good • 
- estimate? of.lis\ening difficulty, although the listening difficulty ' 

seemed -to. bs one' to two grade levels higher thiftreading difficaUy; 

They also fpund that tlie lower the ,^?dabili£y. the more interest- 
ing the article is to listeaers. Allen (1952) contributed evidence 
that readability formulas can be used to predict the readability 
of oral verbal material. By varyingr the commentary accompany- 
ing educational filmk, he found t^atthe lever of the commentary 
affected the learning ^f.. actual conteAt, although he questioned 
how much the film's vi^bals affe^e^ grade level placement. ' 



Summary of the Literature 

\ ' -I 
^ Manz.o (1970) called for. a halt to ail readability research.. 

He accused researchers of suffering from "tunnel vision" and, 

continued uni-dimensional research, and claimed that readability 

formulas o*:ffered little additional beneficial knowledge beyond what 

. common sense offered. In response, Tibbits (1973) questioned •. 

whether it is 6ven possible or desirable for readability formulas ' 

to do what its critics claim are its deficiencies. Pauk (1970) 

rated. 44 articles on three different formulas in order to (femon- 

strate that not all readability formulas would rate each pas.sage 

: the same. Jongsma (1972) asked school and public librarians to 

•estimate the grade level of each of 12 Newberry winners. Their 

mean estimates approximated formula results, seldom differing 

by as much^as.bne grade level. Jongsma postulated that librarians' ( 

u&ed an intuit^ye ^nd subjective assessment of style, vocabulary . 

.level, format, content and interest, coupled with' an understanding 

. of the intere,sts'of ybung readers. Taylor (1963) and Wood (1954) 

. found tha^ teachers were reasonably accurate in^stimating the 

readajjility level of elementary grade textbooks; Sprague (1969)** 

fo^ind similar res.ults but with less teacher accuracy. Janz and 

Smifii' (1972) speculated that because researchers do not take into ' 

r/ - ' ' * / ^ . ' ■ 

account factors unmeasured by' readability forrnulas, a difference . , 

tl only one. gradfe Icvel betwe'en Students ' reading abilities and 

tfixtbcrok reading levels may not be of much practical im,portance 

Yoakum. C19 5^) admitted'tha^readability.farrriulas are far from 

^ffff«ct but m ears urc seq^ences.-isfl^aterials of increasing 
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difficulty with consider able reliabilityr Chall (1955) concluded • 
that using a readability formula for estimating relative difficulty 
is justifiable, but "use of a readability fo.mula for .determining the' 
exact grade-level of difficulty appears que stionable [ p. 45] . " 

Despite the imperfections of readability measur'es. it is 
nevertheless necessary to establish some measure of progre^ive^. 
difficulty, particularly in individualized materials designed ta 
teach literacy.- Rakes (1972, 1973a. 1973b) conducted a study of 
numerous materials, including the SRA Reading Laboratory IlIA. 
used in' adult basic education classes. The present study proposes- 
• to examine another frequently used literacy material.- the SRA' 
Reading Laboratory IIIB. 
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Chapter III: METHODOLOGY 
Thisrchapter describes the methodology, research design, 
selection of materials and tools used, procedure, and treatment of 
data in this study. The Dale-Chall formula will be described in 
some detail, along with problems in its use, and arbitrary decisions 
made concerning its application. 

Description of Methodology 
This stady i>B a survey of the powe^iv^uilder cojinponehts t>f 
the SRA Reading Laboi^atorylllB, * Each PowerBuilder was sam 

Two to, three* passages, oiWpaSsa^e for approximately every;50 

' ^ * * it 

words from each power builder, were selected. A computer pro* ^ 
gram then calculated the readability level for each ^passage; the' 
readability analysis, was then f efined by hand. Readability av>Qrages 
for each power builder and for -each color level wer^ theii derived. 

^^tf^'^^**^'^^ Research Design 
^ This study is des^^ned as a survey;^more specifically, 
as ^^ensus of tangibles. > It yields a readability levisl for each power 
^JfcCuilder surveyed and an average jr^eadability level for all power 
builders grouped in one color level. 

Selection of Materia 
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For the,pui:poses of this survey, the SRA Rea^^ing Laboratory 

*/ ' ' - ■ 

inB (Science Research Associates., 1963) was selected. The 

Reading Laboratory consists of two major components, the power ' 

builders and the rate builders, tachlcomponent is arranged into 

nine groups of successive difficulty.^ Each group, identified by a.^ 

32 
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different color, contains 16 cards of equal difficulty. Grade levels 
range from 5. 0 to 12. 0. Also included in the Reading JLaboj-atory 
are listening skill builders and listening-note taking skill builders. 

The power builder unit was selected for evaluation in tliis. 
study. Each power builder consists .of a reading selection of 
apprcJximately SOOylVsO words, depending on the level of difficulty, 

^ 4 

Following the reading selection are two sets of questions. **How 
Well Did You Read*'' is a connprehension check and evaluates the ^ 
ability to gather^ information, make inferences, and evalua^te 
critically. ^'Learn About Words" develops vocabulary and^s^ord 



•sta'dy, skills. Only the reading passage was evaluated, for read^b^^lity. 

Instrumentat ion 

Selection of the Readability Scale 

The Dale- Chall reada:bility formula (Dale & Chall, 1948a, 

1948b) was the'tbol'^sed to measure readability. The strength of 

this formula is that it evaluates vocabulary load as weltias sentence 
I. 

length. Chall (1958) asserted that of the four types of stylistic 
elements, vocabulary load' was more related to difficulty than 
sentence structure, idea density,' ox human interest. Qf the two 
components of vocabulary load, vocabulary difficulty was more 
related than vocabulary diversity, ^lare (1963) cited additional 
evidence to support this claim. He found fhat»of the 20 to 23 
elements is^plated as important in readability study, nearly all 
^ could be etouped under two main factors: word difficulty and 
sente;rce difficulty. Of the two groups, word difficulty was more 
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important than sentence difficulty. ''^Others (Klare, 1952; Koenke, . ^ 
1971; Nyman, Kearl, & Powers, 1961; Powers, Sumner, & Kearl, 
1958) concur that the Dale-Chall formula is one of the best avail- 
able. ' - ^ 

Description of the Dale -Chall Formula 

" — — ^ 

The Dale-Chall formula is based on the average sentence 

length and the percentage of unfamiliar words (i.e.*, percentage of 

words outside the Dale list). The total number of words .in the 

passage, the number of sentences, and the number of unfamiliar 

words are counted^_ The following formula gives an algebraic 

f 

representation of the'-:iormula:'' • ' . ' - 

. X = (. 1579) (xj) + (.a496) (x^) I 3. 6365 . • - . 

where * . ^ - . 

X r readability level ^ ' ' ^ 

' X, = Dale score = /number of words^ not on Dale, list V- ppil) 
' ' ^ . \ number of words in sample^ / _ ^ 

x^ = average sentence length = number of words in sample 
^ * number of sentences- in sample 

Dale and Chall give more specific rules plus a list of 3000 \;^o/ds 

considered familiar to students in fhe fourth* grade (iJale ^ Chall, 

1948b). • , \ ^ ' ^ 

Problems and Arbitrary Decisions in Appliqation of the . 
Dale-Chall Formula • , 

Prpper Names . The, formula rules specify that a compound 
name of a person or a place qpunts as one word and that the name of 
a person or a place is a familiar term. Examples arc Ic Bruh and 
Van Bur en. To bc'consistent,' it^was decided to treat as a compound 



name {and thus as one word) proper names which are cqrhprised qf 
two or *mare words. Thas, New York an<3 Dl. l.ou:s were' considered 
aa.one word each, while Mississippi River , New Yor k City, 'and 
Lake Erie \ver^ considered two words each. / ^ 

Names of persons are considered familiar, but the authors do 
/not indicate if this is true for specific individuals or for groups of 
individuals a^ well. It was decided to consider as familiar proper 
names, whether adjective or noun, which refers to groups of individu 
als;- Thus, Aztecs and Egyptians were^familiar. The phrase Aztec 
buildin gs was two familiar word^, even though Aztec does not appear, 
on the Dale list, and the phrase Egyptian people was considered as 
two familiar Words, even though more than an n is added to Egypt. 
However, terms such as Republican, Catholic, the Allies 
Southerners , an^ Communists were not considered familiar. 

Words of Multiple Meanings . The Bale list usually specifies 
as familiar only base words, although certain specified endings can 
be added and still be considered familiar. The autht»rs do not specify 
which meaning, or as what part of speech, *a given word is considered 
famili«ar. To be consistent; it- was decided to accept as familiar all 
approved variants of a word revgardless of it^ meaning or.pa^^t SI 
speech. Thus, troubled, ^ii^Aher it was used as an adjective or as a 
verb, was considered familiar.^ Similarly, since barked as a past 
tense verb is familiar, then rough- barked tree was also familiar 

s y - , • • 

Punctuation . The* computer program was written so that no 
form pf punctuation, except the period, was read. This offered two 
main advantages. First, data could be keypunched more quickly 
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sinc^-fewer characters had-io b. punched. Second, since the co„>-. 
p„tc, did not read apoii'rophe, and did not distinguish batwien upper 
and lower case letters, one entry in the computer dictionary suf- ... 
flced for two different words in text. Thus, aunU was entered 

V * ?r„iirated either possieasive or plural; ill 
into the dictionary but. mdicatea eitnej: p , ... 

indicated either rnorrn; a4d am indicated either a£ or .A^. 
A few situations-e^. . WtiSont. can^t^-- reared correc- 

,tion by hand. ^- " 

. ;,^^,,^:^.tion^ and Symb ols. With certain exceptions. 

abbreviations are considered unfamiliar. For example. Mr., and 

Mrs.. a.e considered familiar because, they appear cn the Dale list. 

nd-abbreviations of the months are considered familiar because 

the names oi a~fts are on the word list. Therefore. Dr. and 

abbreviations of the days of^the week were also considered far^iliar. 

Etc. and TV ^ire consWied unlamjliar because e^ceter^ and 

television w^re not on/the list. 

The symbol/S ahdj. were considered femlliar because ^ ' 
aoliar(s) 'and cUil on S^e list; each symbol was counted 
. as one woVd/rhe symbol % was considered one word but unfamiliar 
because p^rcent^ is not on the l|,st. 
'\ wTandlLu^lbers. , ! ^caus e number s' are considered 

.iUar and one"^, letters of the alphabet in isolation were also 
considered familiar and one word. .Thus, thcconsonant^ -was two 
familiar Words (Ae. T) and ohcunf^iUar worr(consonant),. 
B24 -was considered one familia:: wor(|. ^ 

Whenever a number wa^ enc6u^terpd in text, the familiar ' 



word number was substituted.^ By eliminating the need to add each 
number to the dictionary, computer memory was saved- because no 
storage was required for infrequently used entries, and time \yas 
saved in preparing the passage for computer analysis. Thu^, 
Jahuary 4, 1954 was submitted to the computer as January date 
date ; January 6th was treated as January number ; and - 
the sixteenth division was keypunched as the number division . 

Procedure 

One passage for approxipiately every 500 words was 
selected for study. No passage began or ended i^ the middle, of a 
sentence. Passages were evenly spaced throughout the selection. 
An initial computer analysis for each passage was made and then 
defined by hand evaluation. An average r eadability score, for each 
power builder was thezl determined. Similarly, a readayility 
average for each* color level was then ^erived, . ' 

Treatment of Data 
Computer facilities were used courtesy of the University 
of Texas at Houston Education and Research Computer Center. The 
computer program, included in the Appendices, was develope^i by ^ ^ 
Isaac Rosen, -The program is supplemented by a dictionary con- 
taining words appearing on the Da).e list and acceptable variants 
of words on the Dale list. 
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Chapter IV: FINDINGS OF' THE RESEARCH 
The purpose -of this study was to evaluate the readability 
levels of the power builder component of the SRA Reading Laboratory 
niB. Results of the research are presented in Tables 1-3. In 
order to determine the progressive levels of difficulty, readability 
levels presented in the tables are interpolated from the raw scores 
ai^ corrected grade levels of the Dale-Chall formula and are then 
rounded off to the nearest decimal. < ^ 

Question I 



QuesttDiT tasked; ".What is the Dale-Chall readabilityUevel 
of each power builder in the^SRA Reading Laboratory IIIB?" The - 
readability s cores fo;r .^the'power builders range from grade 4.0 
to grade 13. 9. The findings of the research are presented in Table 

e * 

1. 

Question 2 

Question 2 asked, "What is the average Dale-Chall read- 

ability level of each color level within the SRA Reading Laboratory 

\ 

IIIB?" The average readability score for each level ranges from 
grade 5.8 to grade 12. 2. The findings of the research ai^e presented 
in Table 2. 

^ Question 3 

Question 3 asked., **Do the readability levels for each color 
level correspond to the readability level assorted by the publisher ? " 
The average Dale-Chall readability score for all levels is . 2 to 
1.4 years higher than the pulDlishcr -determined grade level. The 
findings of the -resear ch are presented in Table 3. 
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Tab^e 1 . 

Dale-Chall Readability Scores; 
Individual Power Builders 





Card 


Readability Scores 


<■ 




Samole Z 


Average 


Blue 


I 


4 0 


4 0 


4.0 




2 


5 6 


"6 8 


6.2 




3 


"^5 4 


'57 ^ . 




* 


4 


4 0 


4 0 ^ 






5 




5 6 ^ 


5. 7\ 


• 


V 6 


5.9 


. 5.2 


'5. 6 




7 


4. 0 


5.5 


4.8 




8 


7 3 


5 1 


6. Z J 




9 


8 2 


9 8 

7. O 


,9.0 ^ 




10 


7 Q 


7 5 


7. 7 




li 


6 8 


5 3 


6.0 




12 


8 4 


h 5 


7.4 




13 


4 0 


A 7 


5.4 




14 




5. 7 


*-5.5 




15 


'4 0 


4 0 


4..0 




16 . 




6 3 


5.8 


Rose 


1 


4 0 


5 4 


4.7 




2 




5 2 


5.4 




3 


7 n 




6.2 




4 


8 1 


8 A 


8.4 




5 


A 8 


A 8 


6.8 




6 


6.6 . 


•v 6.9 


6.8 




7 


6.0 


6.7 


6.4 




8 


A 8 


.7 n 


6. 9 




9 


Q ^ 8 


3. 7 


7.8 




10 • 




7 5 


6.8 




11 


7 n 


5 A 


6.3 




12 


•J ^ c» 


Q ^ 
7. 


7.2 




13 . 


4 n 


4 0 


4.0 




14 


7 0 


8 4 


7. 7 




15 






7.6 




16 




6 6 


- 8.0 


Brown 


1 


6.4 


7.0 •/ ' 


6.7 




2 


' 5. 6 


6. 1 


5.8 


*». 


3 


7. 8 


10. 0 


8.9 




4 


6. 6 


8.8 


7.7 




5 


11. 6 


7.6- 


9.6 




\ 6 


10. 6 


8.0 


9. 3 




7 . 


6.9 


4.0 - . 


• 5.4 ^ 




. 8 


8. 2 


6.-1 


7. 2 






4. 0 


6.4 


5.2 




' 10 :^ 


5. 7 


7.8 


6.8 
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Card" 



Readab'ility Scores 



Sample 1 



Sample 2' 



Average 



Brown 



Green 



Red N 



11 
12 
13 
14 
15 
16 

1 
2 

3 

4' 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 



6.9 
4.0 
6.7 
5.7 
5.7 
4.0 

7.0 
9.2 
7.4 
7.9 
7.2 
6.7 
5.8 

11.3 

10. 3 
■6. 1 
7.4 
9.2 

15. 1 
7.-2 

10. 8 
7. 1 

» 

9.0 
10. 5 
10.5 
9.0 
7.3 
9.4 
11.5^ 
7.2' 

10. 7 
7.2 
9.2 

11. 1 
7.5 
8.2 
6.9 
8.4 



8.9 
6.7 
7.4 
8.7 
5.3 

6. 1 

8. 0 
'9.3 
9.3 
6.4 
5.6 

7. 7 
•/5.8 

/8. 2 
/ 7,4- 
9.6 
7.8 
8.8 
7.7 
8.3 

9. 1 
6.9 

10. 1 
8.0 
8.2 

11. 0 
10. 5 

8.7 



10. 

7. 
10. 

6. 

9. 

9. 

6. 

9. 

8. 




9.7 



. 7. 9 
5.4 
7.0 
7.2 
5.5 
5.'0 

' 7. 5 
9.2 
8.4 
7.2 
6.4 
7.2 
5.8 

8.f' 
7.8 
7. 6. 
9.0 

11.4 
7.8 

10. 0 
7.0 

9.6 

9.2 
■ 9.4 
10. 0 

8.9 

9.0 
10. 8 

7.6 
10. 6 

7.0 

9.4 - 
10. 4 

7. 1 

8.6 

7.8 

9.0 
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R ead: 



(lity 



Sc o r fe s 



Tan 



Aqua 



Card 


Sample 1 


oaijiple z 


osimpie ^ 




1 


11. 2 


/ 9. 2 


10. o 


in ? 






f o 


^7 7 






9. 2 


1 7. 4 


O. 0 


ft 9 


4 


7. 1 


1 1. 7 


Q 1 
7. 1 


inn 


r 


10. 9 


10. 7 


ft 7. 
0. 3 


in n 


D 




o. 7 


7 A 
« . 4 


ft 


•7- 
1 


Q Q 
7. O 


Q '7 
7. f 


ft Q 
7 


7. 3 


I X 


Q A 

o. 4 


10. o 


in 


'Q ft 


7 


11. 4 


IZ. 0 


1 1 n 

1 1. 0 


1 1 

11. D 




9. 2 


9. 3 


11 A 
1 1. 4 


Iv. U 


11 


6. 1 


8.2 


8.3 


7.5 


12 


10.9 


9.6 


9.8 


10. 1 


1 1 




7. 4* 


ft 1 

o. 1 


ft 1 * 

o. 1<» 


1 >i 
14 


7. 0 


Q 1 

9. 1 


ft 7 


ft im 


1 c 


9.6 


7 A 

7. o 


7 9 


ft 1 


1 A 
lb 


14. 3 


11 Q 
11. 0 


in 7 
10. f 


19 

1^. o 


1 


11 1 
11. 3 


^ A A 
14. 0 


7 A 


11 n 
# 11. u 


*j 


o c 


o. b 


ft A 
O. 4 


ft c; 


J 


0. 0 


O ft 

9. o 


« Q Q 
7« 7 


7. ^ 


4 


o. 7 


in 7 
, 10. 7 


in 1 


Q 8 
7. o 


c. 


12. 7 


8. 6 


11 

11. D 


in Q 

lU. 7 


/ 
D 


in f\ 
10. 0 


V 1 A A 

10. 4 


11 7 
11. < 


TO 7 
lu. f - 


7 


10. O 


1 A L 
10. O 


11 1 
11.1 


l/> ft 


o - 
o 


12. 4 


9. 7 


1 c; Q, 
15. 9 


19 7 
1^. f 




1 A 1 

10. 1 


9. 4 


in Q 
10. 9 


in 1 

10. 1 


10 - 


to 1 

12, 1 


11 A 

LI. 0 


19 n 


11 7 
11* C 


11 


10.4 • 


10. 1 


9.8 


. 10. 1 


• 12 


12.8 ' 


12.0 


10.0 


, 11.6 


13 


12. 9 


1 A C 

10. 5 


11 Q 

11. 9 


>«l 1 ft 

^1. o 


14 


1 A' 1 

10. 2 


1 C C 

15. 5 


11 ft 

11. o 


19 ^ 
1^. D 


15 


1 A C 

• 10. 5 


9. 6 - 


in 9 
10. c 


in 1 

10. 1 


16 


9,. 2 


O A 

8. 4 


11 9 

11. z 


7. 0 


1 


11. 7 


1 A O 

10. 2 


19 /I 

IZ, 4 


11 if 

11. 4 


Z 


1 A O 
10. U 


f 1 ^ 
11. 3 


1 9 A 


1 1 A 
11. 0 


3 


1 c •> 

15. 2 


1 o c 
12. 5 


11 9 

11. z 


1 n 
lo. u 


4 


/ 13. 1 


1 C 1 

15. 1 


1 A 
lo. O 


1 Q 
iJ, 7 


c 
D 


1 1. 3 


11. o 


19 n 
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1 1 A 
^11. o 


D 


1 O Q 
IZ. O 


15. 4 


19 n 

1^. u 


10. *± 


. 7 


O Q 


5. o 


7 Q 

* . 9 


7 A 
f .4 


o 

• O t 


14. 4 


12. 9 


in 7 
10. r 


19 7 

iz. « 


9 


9. o 


10. o 


7 Q 

7. 9 


Q 

7. 3 


iU 




1 ^ A 

13. 4 


ID^ u 




11 


12.0 


9.4 • 


9.7 


10.4 


12 


13. 3 


12.-4 


8.2 • 


11.3 


13 . 


12.9 , 


^11.4 


16. 0 


13.4 


14 


9.2 \ 


I 11.7 


11.4 


10. 8 


15 


13.6 


12. 4 " 


V 10. 0 


12.0 


16 


9.9 J 


' 1.1.1 


11.4 ■ 
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Readability Scores 



Card SamplS 1 Sample 2 . Sample 3 Average 



Purple 1 
"*2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13. 
14 
15 
16 



16.0 
11;2 

11.0 
16.0 

14. 3 

11. 4 

15. 5 ( 

12. 2 ' 
12. 0 

9.5 
12. 7 
11.0 

9.9 
14. 5 
11.7 
12.4 



1 T c y 

1 1. 5 / 


1^. 0 


1 ^ A 


11. 3 / 


7, 0 


in n 


12. 0 . / 


1 0 Q 


1*7 1 


lie / 

11. 5 / 




1 9 


12. 4 / 






1 o ^ / 
12. 3/ 


1 A n 


19 , A 


1*1 V 

• 7 




1 ^ 1 


10.5 • 


15. 0 


12.6 


13. 6 


. 7.5 


11; 0 


ll.g . 


11.3 


10.9 


12.3 


8.5 


11.2 


12. 8 


11.9 


11.9 


15.4 


: 12. 6 


12. 6 


10. 1 


11. 1 


11.9 


10.4 


15.7 


12^6 


14.0 


12.0 


12.8 
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Table 2 



Dale-Chall ReadabiMty Sdores: 
Power Builder Color Levels 



Color 



ReadabilitW 
Score (average.) 



Readability 
Range 



Blue 

Rose 

Brown 

Green 

Red 

Tan 

Gold 

Aqua 

Purple 



5.8 
6.7 
6.9 
8.2 
9.0 
9.4 
10. 7 
11.7 
12. 2 



T 



4.0- 9.0 
4.0- 8.4 
5.0^ 9.6 
5.8-11.4 
7. OtIO. 8 
7.5-12.3 
8.5-12. 7 
7.4-13.9 
10. 0-13.4 
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' ' Table- 3. 

Publi^hejr -Determined Grade Levels 
and Dale-Chall jReadabi-litY Scores 



■ Color' 


Jrtiblisher -Determined 
Grade' Levels ^ 


Dale-Chall 
Readability Scores 


Difference 


— ^ — 
Blue 


5 0 


5 8 


T ♦ 9 


Rose 


5 5 




+ 12' 


Br ov^n 




A Q 




Lrreen 


7. 0 


8.2 


+ 1. 2 


Red 


8.0 . 


9.0 

• £ ^ 


+ 1.0 • 


Tan 


9.0 


9r<^ 




Gold 


10.0 


10. 7 


\ '7 


Aqua 


» 


11.7 


+ .7 




12. 0 


12. 2 


+ .2 
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Chapter V: DISCUSSION OF iNFORlvlATION 



ERIC 



Conclusions 

The research findings indicate that at.no level does the 
Dale-Chall readability average correspond to the grade level 
asserted by the publisher. However, if one considers, the publisher- 
determined grade level as a grade level range, then five of nine 
Dale-Chall readability averages .( brown, tan, gold,' aqua, purple) 
do correspond to the publisher grade level. For example, if one 
considers the grade level of tan as 9, 0-9, 9 rather than 9, 0, then 
the Dale-Chall readability score of 9, 4 does indeed correspond to 
the publisher estimate. This view of the publisher-determined 
grade level is warranted since it is unrealistic to assume that all 
sixteen cards in any one level would be written at exactly the grade 
level specified. This view is supported by Chains statement (1955) 
that a readability score at best gives a comparative rather than an 
absolute measure of difficulty, , ' * 

Despite this approach, the readability scores in any one-level 
cover a wide range; The smallest range occurs in purple--3, 4 years. 
The highest readability score for an indi\ddual card in that level is 
1.4 years above the publisher-determined grade level; the lowest, 
2 years below. The largest ralage oddurs in aqua--6. 5 years. The 
highest readability score for an individual card in that level is 3. 0 
years above the publisher-determined grade level; the lowest, 3, 6 
years below. 

The results of this study indicate tliat the publisher- 
determined grade level does not guarantee that any one card in a 

36- • 
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given -grade Jevel is writteh at that readability level, or evgn nearly 
so. Neither do the results suggest that' tfie readability average of 
the level approximates the grade level determined by the publisher. 
If SRA has indeed used a readability measurement, Nthe results of 
such measurement have been tempered by other considerations to the 
extent that such measurement is at b'est questionable. In an era of 
innumerable functional illiterates and below-average rneaders, it is 
unfortunate that promoters of literacy do not reveal more readily 
aitd more openly the criteria by which they measure the difficulty 
of their materials. 

Recommendations 
Application of Researcli Findings ^ 

It would benefit educators if Science Research Associates 
did one or more of the following: 

.1) Change the grade level to indicate a grade level range 
rather than a specific grade level. 

2) Regroup the power builders' so that all cards fall within 
- the range df the level. 

'1, *^ir 

3) Within each level^ arrange-the power builders by 
difficulty so that all 144 power builders are arranged in 

'an order of progressive difficulty. ^ 

4) Publish the readability score for each power builder 
and identify th% standard of measurement used. 

5) If the publisher feels a particular power builder is 
better suited to' a grade level other than that indicated 



by the readajbility measurement, the change should be 



. indicated. "Such decisions, should. be based on the'', 

.results of iield Tes^lrch rather than on an editor^ s 
subjective judgment. . ' "* o 

6) Use a multi-code- system of identification to signify 
readability level, interest level, and /content appeal. 
SRA uses similar systems of identification in its 
Dimensions in Reading-and Vocabulab in reading kits. 

7) Institute an organizational system whereby each level 
^ slightly overlaps the level immediately before and 

. immediately following. SRA uses such a'^^stem in its 
Pilot Library IIIA. 

Revision of the Dale-Chall Formula 

because the problems in using the Dale-Chall formula 
necessitate arbitrary decisions, it is likely that different reseaj^ch- 
ers will arrive at differisntreadability levels f* the ^me passage. 
As indicated in Chapter IH; the following problems need attention: 

1) Proper names Comprised of two or more words 

2) Proper names referring to groups and to individuals, 
as adjectives and as nouns • 

^ Words with multiple meanings 

4) Words which can be used as more than one part of speech 
. 5) Abbreviations and symbols for wotds on the Dale list 

6) Letters of the alphabet in isolation 

7) Use of ordinal numbers an^ Roman numerals 

8) Revisions and additions to update the Dale list 



Further Research 

Numerous research studies have indicated that publishers 
of textbooks in all areas of academic, industrial and vocational 
education have inaccurately estimated the difficulty of the textbooks^ 
With th^ notable exception of Rakes (1972, 1973a, 1973b), surpris- 
ingly few studies have been conducted in non-textbook materials for 
teaching literacy. It is strongly suggested that more research be. 
conducted in this area to determine the readability levels for fre- 
quently used literacy fnaterials. This research should be conducted 
for its inherent and utilitarian .values , and as an effort by educators 
to encourage publishers to state more openly and more readily the- 
criteria by which they evaluate the difficulty of their materials. 
Teachers will then be better equipped to as^sess the accuracy of 
publisher estimates as well as publisher promises for success. 



48 



REFERENCES . 

AUbjiugh, N. M. Comprehension of three levels of social studies 
ma'ter-ial as designated by a readability formula (Doctoral 
dissertation, University of Iowa, 1968). EHss^rtatioii 
Abstracts , 1968, 29/6A , 1665, (Uniyer.^ity Microfilms 
'No. 68-16,774) ' ' ' . ' ' , 

Allen, W. J. Readability of instructional film cpmmentary. 
Journal of Applied Psychology , 1952, 36, lM-168. 

'Aukerman^ R; Reada-bility of secondary school literature 

• / textbooks: A first -report. English Journal , 1965, 54, 533-540, 

Babcock, C. Figurative language as a readability variable in 
the study of the short story (Doctoral dissertation, 
Oklahoma State University, 1969), .Dissertation Abstracts * 
International , 1971, ^1/8A , 3765'. (University Microfilms 
No. c70-21,339) / . i , ' 

Beard, J; Q. /CQmprehensil^ility oi'high schoo^textbooks: 

Association, witH '^content area. Journal of Reading , 1967, 
n., 22^-234. • c . 

Belden, B.- R> , & •Lee,.,W. D. Readability of biplogy textbooks 
and the reading'ability of biology students. School Science 
and Ma}:hem^tics ,' 1961, 61, 689-693. ^ 

;Belden, B, R. , & Lee,* W. D. Textbook readability and the 
reading ability of science students. Science Teacher, 
1962, 29(3),, 20 -2i. 

Bentley, R. Ki , & ^ialloway, R, E, Comparison of the r^j^dability 
of vocatipriHl agriculture reference books with the reading 
ability .of the students using them. Journal of Experimental 
Education, 1961, 29, 373-383. 



Blair, A. fMJ Everything you always wanted to know about 

rea'iJjaBility but were afraid to ask. Elementary English , 
197/i,.48, ^42-443. / \ 

Bormuth^^ J. R, Readability: a^oiipw.. approach. Residing Research 
— Quarterly , 1966, l(3h''79-i32. — \ . ^ V 



Borniu 



iuth, J. R. Cloz^ re^'d^biiity procedure. -^ Xl^cntary English , . 
1968, 45, 429-436. ,;^ , ^ . 

Bormuth, J. R 0'evelop,ii]^'&nt ®f readability analysis. ERIC, 
'1969, 029 1'6^;,''"'' . ' ' 




: ! p:0 i-f if 



Bradley, J. M. Extent of agi'ecment,of reading tests and readability 
measures (Poctoral 4iasertation, University pf P-^i^nsyivaffia, 
1973). D;isser1;ation Abstracts International , 1973, 34/5A, . 
J - • 2-379.' (University Microfilms No. 73-Z7, 554) _ 

Brown, . W. R. ISci^nce textbook selection and the Dale-Chail 

formula. Sc hool Science' and Mathematics , 1965, 65, 164-167. 

Bryant, J. E. An investigation of the reading levels of high 

school students with the readability levels' df certain content 
textbooks with thei^ costs. ERIC, 1971, "ED 072 411. 

Bryant, J. E. An investigation of the reading levels of high school 
students with the readability levels of certain content textbooks 
with their costs (Doctoral dissertation, Flbrida State , 
' University/ 1^;71). Dissertation Abstracts Internationa l, 
• 1972, 33/^A , k;87.-8^Hr (University Microfilms No. 72-22, 
^0)' ' ' 



T Chall, J. S. Measal*^ent'6r3f;4j^^ability. Education Digest , 
1955, 21(3), 44-4fe. 

Chall, J. S. Survey of users of the Dale- Chall formula. 

Educational Research Bulletin , 1956, 35, 197-212. (a) 

Chall, J. S. This business of readability: A second look. . 

Educatipnal^ Research .Bulletin , 1956, 35, 89-99, HI. (b) ^ • 

•Chall, J. S. Readabi4ity: An appraisal of research and application, 
'Coliimbus, 01ii6: Ohio State University, 1958; 

t . / ' ' 

Chall, J. S. , & Dial, H. E. Predicting listener understanding and 
'interest in newscasts. Educatibnal Research Bulletin , 1948, 
27, 141-15-3, 168. / • 

Cline, T. A. -Readability of community college textbooks. 
- : Journal of Refidling, 1972, 16, 33-37., 

(^^lifte, T. A. Readability of community college textbooks and the- 
\ reading ability of students who use them. Journal of Reading 

V ■ Behavior, 1973, 5, 110"- 118. , • 

Cox, J. M. An investigation of the reading levels of junior high 

scho'bl students and the readabiK'ty levels of selected mbderh 
language textbooks (boGtorai dissertation, Florida State 
University, 1971). ■ Oi sgertation Abstracts Ihternatibnai; 
1971, 32/6A, 2905. "TUniversity Microfilms No. 72-^64)- . " 

Craig, J. C. Thn madabilitv of beSt seliers. Ninth Annual^ ' 
' , ' Uni'ver-sity of Pittsburgh Conferericg on Readin g, 1953, 

: - 144-159. ' ■ • . . 



42 



Dale, E. Communication of ideas to ?idalts. Growing Points in ..^ 
Educational Researrch, Official Report of th e A merican 
Educational Research Asi^ocia.tion', 1949, 95^10 0 

Dale, E, , & Chall, 3, S, A Jorm.ula for predicting reada^bility. 
Educatron^al R-Qgearch Bulletin , 1948, 27, 11-2,0, 28. (a) 

Dale, E. ^ & Chall, J. S, A;formula fdr predicting readability: 
Instructions, Education al Research Bulletin, 1948-, 27 
37-54. {b> ~^ ^ ^ ■ r' ~ 

r * * 

Dale, E. , & Chall, J, S. The toifcept of readability. * Elementary 
English, 1949, 26, 19-26; 

3;?ale, E. ,^ & Chall, J\ S, Developinjg rea,d3.ble materials. 

yearbook of the National Society f or tlj.e Study of Education » " 

' 1955(i>t% Z),, 21$-25tl,. ^ ^- ' ^ — ^ ' 

Dohrman, M. H. A readability evaluation of sfelecte^ intermediate* 
grade social- studies topics from eight encyclopedias 
(Doctoral dissertation. University of New Mexico, 1972). 
piss'ertatiori Abstracts International , 1973, 34/ 2A. 556, * ^ 
(University Microfilms ^Nq. ^73^ 16, 587) . - ' . 

"* ' ^ .„ • ' ' ' ' ' ' * 

DraVi^^J^cTrl^^ of a selected readability formula 

' in the prediction of Student success with technical and non- 
' technical reading materials (Doctoral dissert;^tion. University 

ofi Missouri, Coliiinbia,' 1966); Dissertation Abstracts ' 
' International ,. 1967, -27/9A, 2937^; (University Microfilm's 
No: '67-2905) ~ 

Dronberger, G. B. The readability ..of abstracts and, source o 
documents (Doctoral dissertation. University of Oklahoma, 
19*73). Dissertation Abstracts International , 1974, 34/llA , 
• 7039.^ (University Microfilms No. 74-9867) 

Du'Vall, C. R', A ^sttjdy of the measured readabinty^level of 
, selected intermediate grade social studies textbooks 
. ERIC, 1971, e5 051 049. ' • * . 



Feiiiberg, W, The teacher and his rtirterials: A view of account- 
ability from the inside. Eleinentary School Journal 1973 
. .73, ' 347-353.1 , — 

fields, O. A^bmparison of students' reading alDiiitie$,.^the 
j:eadability of textbooks) and students' attitudes toward 
textbooks in sevenareas of vocational education in a western 
' . Pennsylvania area vopational-technical school (Doctoral 
. , dissertation. University of Pittsburgh, 1972). Di ssortation 
Abstracts International, 1973, 33/ I M, 6801-6802"^ " 
.(Univpr^sity Microiilms No. 73-"Ul7228) ' ' 



51 



Finkelsteixi, M. A text in contemporary world problenas written 

in accordance with selected readability and interest formulas 
(Doctoral dissertation,' New York University, 1958). 
Dissertation Abstracts , 1959, 19/11, 2840. (University 
KiicrofilxTxs No. 59-1055) » 

Galloway, P. How Secondary students and teachers read textbooks. 
•Journal of Reading . 1973, 17, 216-219. 

Geyer, J. R. Evaluati on of Readability- -prediction of compre- 
hension? Journal of the Reading Specialist, 1970, 10, 83-87. 

Geyer, J. R. , & Carey, A. R. Predicting and improving 
^ comprehensibility of social studies materials: The role 

of cloze procedure and readability adjustment. Readinc World 
1972, J2, 85-93. — 

Gilbert, C. D. An examination of readability levels for selected 
basic science texts. ERIC, 1972, ED 059 860. J ^ 

Gilbert, C. I^. Examination of readability levels for^elected 

science texts. School Science and Mathematics, 1973, 73. 
747-'758. . [ — 

Glazer, S. M. Is sentence lengtli a valid measure of difficulty 

in reading formulas? Readkig Teac her, 1974, 27. 464-468 
^ — ' • 

Goltz, C. R. Table for the quick computation of readability scores 
using the Dale-Chall formula. Journal of Developxx ^ental 
Reading , 1964, 7, 175-187. 

Grace, H. A. Programming and readability. California Journal 
' . of Educational Research . 1963, 14_, 164-1667" ~ 

Granowsky, A. Background for a new syntactic complexity 
forniula. ERIC, 1973, ED 083 566. ^ 

Groff, P. Prediction of the reading difficulty of chil<3r,en's 

magazines. Califo'rnia J ournal of Educational Research 
1962, 13, 39-"45: ~ [ 

Guthrie, J. T. Learnability vs. readability of texts. ERIC 

1970, ED 042 594. —■ • 

Guthrie, J. T. Learnability vs. readability of te^fts. Journa,l 
of Educational Research. .19.72. 65. 273-28o'. ~ ^ 

Heddens,*J. W. , & Smith, K. J, The readability ofelementary * 
mathematics books. Arithmetic Teacher , 1964,- 11, 466-468. 

Hittelrnan, D. R. Seeking a psycholinguis.tic definition of 
readability. Reading Teacher , 1973, 26, 783-789. ' 

, 52 ' ' ^ ■ 



Holmquist, JJ B. A determination of whether the Dale-Chall 
readability formula may be revised to evaluate more 
validly the readability of high school materials. .ERIC, 1968, 
ED 028 925. (a) ^ 

Holmquist, J. B. A determination of Vhether the Dale-Chall 

readability formula may be revised to evaluate more validly 
the readability of high school science materials (Doctoral 
dissertation, Colorado State Colle^ge, 1968), Dissertation 
Abstracts, 1968, 29/2A, 407, (University Microfilms 
No. 68-11,892) (b) 

Janz, M. JL. An investigation of the reading levels of. secondary 
school students and tlie readability levels of> selected text- 
books (Doctoral dissertation, Florida State University, 1969). 
Dissertation Abstracts In ternational , 1970, 30/llA , 4856. 
(University Microfilms No. 70-8563) 

Janz, M. L. , & Smith, E. H. * Students' reading ability and the 

readability of secondary school subjects. Elementary English 
1972, 49, 622-624. 

Johnson, R. E. , & Vardian, E. B. Reading, readability and 
social studies. Reading Teacher , 1973, 26, 483-488. 

Jongsma, E. The difficulty of children's books: Librarians* 
judgments vs. formula estimates. Elementary English , 
1972, 49, 20-26. 

Kempfer, H. H. Simpler reading materials needed for 50,000,000 
adults. School Life , 1950, 32, 115, 127. 

Klare,. G. R. Table for rapid determination of pale^Chall 

readability scores. Educatior^al R^escarch Bulletin , 1952, 
21, 43-47. \~ 

Klare, G. R. The measurement of readability . Ames, Iowa: 

Iowa State University, 1963. ' ^ ^ 

Klare, G. R. Factors relating to cor^respondence and other non- 
traditional instruction: The , role of readability. ERIC , 1973, 
ED 078 354. 

Klare, G. R. , Mabry, J.E.-, & Gustafson, L. M. Relationship of 
style difficulty to immediate retention and to acceptability of 
technical material. Journal of Edu ca tional Psychology, 1955, 
! 46, 287-295. ' . ^ ... 

Koenke, K. Another practical note on readability form-ulas. ^ . 

Journal of Reading, 1971, 15; 203-208. . ^- 



Kulm, G. Sources of reading difficulty in elementary algebra 
textbooks. Mathematics Teacher , 1973,, 66, 649-652, 

Kv/qlek; W. A readability survey of "technical and popular 
literature. Journalism Quarterly , 1973, 50, 255-^264. 

IVlanzo, A. V. Readability, a postscript. Elementary English , 
1970, 47, ^962-965. 

Marshall, J. S, Comprehension and alleged readability -of high 
school physics textbooks. Science Education , 19^>2, 46, 
335-346. . , . 

Martin,. M. , & Lee, W. Sample frequency in. application of 
Dale-Chall readability formula. Educational Research 
Bulletin , 1961, 40, 146-149. • ' ' 

McKell, W. E. Reading abilities of vocational trade and ^ - 
industrial education students in Granite- School District 
relative to readability level of textbooks (Doctoral disserta-^ 
f tion, Utah State University, 1970). Dissertation Abstracts 
In ternational , 1971, 31/7A , 3438. (University Microfilms 
No, 70-27,010) ' ' 

McTaggart, A. C. Measuring the readability of high school heSilth 
texts. Joujual of School Health , 1964, 34, 434-443. 

Michaelis, J. U. , & Tyler, F. T. Comparison of -reading ability 
' and readability. Journal oil Educatipnal Psychology , 1951, 42, 
'491-49.8. ^ ■ • * 

Miller,' W. R. Levels of readability of geneofal shop textbooks 

compared with the reading abilities of ninth gra'de industrial sirtJB 
students (Doctoral dissertation. University of Missouri, 1960)| 
D issertation Abstracts , I960, 21/6 , 1426. (University \ 
Microfilms No. 60-4047) 

Miller, W. R. How readable are industrial arts textbooks? 
■ Industrial Arts Teacher, 1961, 2A{1) ; 14-16. ^ 

.Miller, "W. R. Readability vs. ^ reading ability.' Journal of 
Educational Rejea^rch, 1962, 56, 205-209. 



Mills, R. E. , & Richards on,' J.* R. Wliat do publishers mean by 
grade level? Reading teacher , 1963, 16^ 359-362. ' 

Nyman, P., Ktiarl, Bs E. , fePowers^ K. D. An attempt to 
shorten the wo.r(l list with the Dale-Chall readability 
formula. Educational Research Bulletin, 1961, 40, 150-152. 



Pauk, W. Anothcr-practical note on readability formulas. 

Journal of tho Reading Specialist, 1970, J^, 141-143. \ 



' 46. 



Pauk, W. The interest level- 
1973, 16, 459-46). 



•that's the thing! Journal of F^eading ^ 



Powers, R.. , Sumner, A., & Kearl, B, E. A calculation 



of fou;r adult readability formulas, 
Psychology , 1958, 49, .99-105. 



Journal of Educational 



Rakes, T. A/ A readability analysis of reading materials used in 
adult basic education. ERIC , 1972, ED 067 627. 

Rakes, T. A. A readability analysis of reading materials used in 
adult basic education classes in Tennes1s>ee (Doctoral 
dissertation, University of Tennessee, 1972). Dissertation 
Abstracts International , 1973, 33/8A , 4072. (University 
Microfilms No. 73-24188) (a) ' 

Rakes, T. A. Comparative readability study of materials used to 

teach adults to read. Adult Education , 1973, Z3, 192-202. (b) 

Ramsey, R. D. srratl^is of thfe appropriateness of the readability 

an^^^difli^ulj^ of instructioia^materials in a junior hjgh school 
(Docto^ldTsTertatian, University^^^f-Kg^sas, 1961).^ ^ 
Dissertation AbstractT7^S542, 22/11 , 38V^6>^(Univer sity 
Microfilms 

Razik, T. A. A study of ArnerTh:::au.jiey/spa|>€^ readabilityVxDale- 
Chall formula. Journal of CormnttnLoatibri^ 1969, 19 



317-324. 



Roe, B. J. D. Readability of language arts textbooks / \ERIC, 
1969. ED 051 241. 

Roe, B. J. D. Readability'- of language arts textt^ooks (Doctoral 

dissertation, University of Tennessee, 1969). Dissertation 
^ Abstracts International, 1970, 30/ HA , 4695. (University 
Microfilms No. 70-7599) % 

Rosenshine, B. Nev^'' correlates o'f readability and listenability. 
Pro ceedings of the Thi^ ^teenth Annual Convention of the 
. InternaUonal Reading Ass oci^rCTo^ , 1968 (pt. 1), 710-716. 



Ruth, R. A. Readability of occupational materials. 
Guidance Quarterly, 1962, IK 7-10. 



Vocational 



Siler, B, J. Readability levels of correspondence study materials 
of the United States Coast Guard Institute (Doctoral disserta- 
tion. University of Oklahoma, 1974). Disserta t ion Abstracts 
Int e r na tic na 1 ,^1974, 2j|t9A, 5496. (University Microfilms 
No. 74-598^}^ 



Simmons, J. ,'^'S^ox, J. New grammar texts for secbndary 

schools: How do th*ey read? ' Journal of Rending , 1972,^T3^; 
280-285. 



ERJC 



55 



Sloan, F. Readability of- social studies te;ctbooks for grades four, 
five, and six, as measured by the Dale-Ghall forniula 
(Doctoral dissertation, George Peabody College for Teachers, 
1959). Dissertation Abstracts , 1959, 20/3 , 928. (University 
Microfilms No. 59-3500) ' 

Smith, K. J. , & Heddens, J. W. The readabiUty of experimental 
mathematics materials. Arithmetic Teacher , 1964, H, 
* 391-394. • 

Sprague, C. W. Textbook readability: measurements by objeirtiv^ 
formulas compared to judgment of experienced teachers 
(Doctoral dissertation. University of North Carolina at 
Chapel Hill, 1968). Dissertation Abstracts , 1969, 29/8A, 
2453. (University Microfilms No. 69-1682) 

Standlee, L. S. , & Fattu, N. A. Readabilit-y of Navy publications. 
Journal of Educational Research , 1956, 49', 471-473. 

Stocker, L. P. A word list to be employed with the Dale-Chall 
readability formula for the appraisal of readability levels 
of Catholic materials (Doctoral dissertation, Fordham 
University, -1967). Dissertation Abstracts, 1968, 28/llA , 
4496. (University Microfilms No. 68-3722) 

Stocker, L. P. Increasing the precision of the Dale-Chall 

readability formula. Reading Improvement , 1971-1972, 
8, 87-89. 

Swarts, M. G. Readabiliiy of books written for teachers about 

reading. Tenth Annual University of Pittsburgh Conference 
' on Reading , 1954, 38"^8: * 

Taylor, M. Evaluation of readability formulae in assessing 

age-placement of textbo^^ks. British Journal of Educational 
Psychology , 1963, 33, 88-89. — : 

Tibbets, S, L. How much should we expect readability formulas \^ 
lo^do? Elementary English, 1973, 50, 75-76. ]^^^ 

Van Vliet, J. A study of the readability of occupational information 
pamphlets and*H:heiV utility in the vqtfa^bnal guidance of a 
selected sample of high school students (Doctoral dissertation 
Temple^^University, 1970). Dissertation Abstracts^IrAerna - 
ti£iml, 1^^5[n^ (Uiiiversity Microfilms No. 

7^10,854)^^^.!^ 

von GJa^ersfeld, E. The problem of syntactic complexity in 
reading and readability. Journal of Reading Behavior , 
1970-1971, 3, 1-14/ 

56 ' 



Walker, W, L. Measured readability .of intermediate grade 
programmed tQXtbooks. Teachers College Journa l. * 
1966/37, 179^181, 218. (a] 

■ Walker, W.' L. Rcadaljility of programmed textbooks for inter- 
mediate grades as measured by the Dale-Cliall formula 
(Doctoral dissertation, University of l^ssouri, 1965) ' 
Dissertation Abstracts . 19'66, 17/6A, 1565. (University 
Alicrofilms No. 65-14, 473) (bj 

Wall, S. Readability--a neglected criterion in secondary textbook 
selection. Joi£r^a-l of the R eading Special! gf 1969 <q 
12-16. 22. ^ , • ^ ^ : — ' ^' 

Williams, D. A. Rewritten science materials-and reading 

comprehension. Journal of Educational- Research 1968 
_61, 204-206. T ^ ' ' 

Williams, R. J. Table for rapid determination of revised 

Dale-Chall readability scores. Reading Teacher 1972 • " 
26, 158-165. " .^7^^, 

Witherington, H. C. Readability of textbooks in educational 
psychology. Journal o f Educational Research 1952 
46, 227-230. ~ \ ' 

Wood, L. N. Readability of. certain textbooks. Elementary 
English , 1954, 31, 214-216. ' ^ 

Yoakam, G. A. Unsolved problems in readiiig. Elementaxv 
English, 1954, M, 427-430. ^ 



J 



■i^Mirm taoKX research associmes. in& 



2S*E*l«Ert*Str«tl 

C*W« SCMESUS. CMugO " ' 



f"^July9. 1974 



J^». EUen Rosen -, ♦ 

L»» Virgenes Unified School District 
28545 West Driver Avenue 
Agoura, California 91301 

Dear Mrs. B6 sen: ^ ' , ' 

Your letter of July 2 to Dr. Parker has been^forwarded to me 
for reply. You are quite right that the teachers' handbooks for the 
Reading Laboratories h'ave been g.enerally sUent.on the subject of how 
reading levels are determined. Various users, have asked ^is question 
over the years however, so in the 1973 revision of the la lb. and Ic 
labs we decided to inaude a discussion of this very point (s«|e en- 
closed photocopy). i 




As a reading: coordinator you are of course familiar' with sv 
readability measures as the Fry formula, the Spache formula, the 
Flesch formula, and the Dale-Chall formula. SRA's editors employ a, 
formulaic measure of this sort to establish an overall objective f«nic-^ 
work for eacli color level, and within that framework they manipulate 
judgme?iUl matters that will furdier suit the liiaterials to the experience, 
maturity, and linguistic sophistication of the intended audience. 

Wfe appreciate your writing to us. and trust that this reply wlU 
flU the gap left by our teachers' handbooks. It is by responding to the 
comment, and queries of persons like your^eH that we 1 earn how to . 
aprove our products and how to explain them more effectively. 

. " ■ Cordially yours. 




Senior Editor 

« , * Lancuigc Arts 

Enclosure ^ ^ b 
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PROGRAM DALE ( lUPUT , uUTPUT » TAPE5=INPUT » TAPE6=0uTPUT » 
*TAPE8»TAPE?) 

;C0>.MOf.j WOru(300«2) «UFAM(3aT).2) iFAH(300,2) , 
*DICT10 (80Cf ) iLnCT20(^00«2) 

COHf.ON/ICri.Mf/lJStNu'JOUtrMOF.NTGTi IFLAGt IDENTli IDENT2 

INTEGER koPD«bFAh«FAhtDICTlO,L:lCT20 

1 FORMAT (R6,?X,2A10) 

2 FORHAT(4(?X«2A10) ) • 

' 30 F0PHAT(///,5y.34hTML NUMBER OF UNFAMLIAR WORDS IS . 

. . 13,/) • 

40 FORMAf (/.5y i32HTHE NUMBER OF FAMILIAR WORDS IS ,I3i/) 
50 FORMAT (IHl ,4X1 HShTHc TOTAL NUKBEf^ OF WORDS IN THE 

♦SAMPLE IS ,15) 
60 FORMAT (/,p>,47HThE TOTAL NUMBER OF SENTENCES IN THE 
♦SAMPLE IS ,13) 
110 F0RMAT(/,5X,2tHAv£RAGE SEMTE^CE LEN6Th=,F10 .3) 
' .' 120 FORMAT (/,5>. , lehFOKMuLA RAW SCGRE= , FIO . 3 ) 

30C FORMAT (/,5y« 12h;DALE SCORE= ,Ffce2) 
400 FORMAT (/, FV ,1&mOC CORRECFEL GRADE, 5x,A5) 

500 FORMAT (///, IX, 17HivJ0. Of UNFAMILl A* , 6X , 1 IHFORMULA RAW, 
♦ GX,12HDC CORRECTED, bX,12HINTE:RPULATLC.,/i7X,5HW0RDS', 

_ *16X,5HSC0pF:ilbX»5hGKAUF,10X,llHoRAuE LEVEL) 

501 FCRMAT(8X,I3,1£X,F4,1,16X,AD,12A,F4.1) 

700 FCFHAT(/,'iX,2'rhlNTEHP0LATED GRAbE Lf VLL , 5X , F4 . 1 >- 

C 

. C DISPLAY CcpE 57 = . 

C DISPLAY CgCE 55 = BLANK 

. ... C DISPLAY CrnE 01 TO 32 = A TO 2 ' 

C DISPLAY CorE, 33 ^Q 'rf = 0 TO 9 / - - 

C • NOF=NUMBEp OF FAMILIAR WORDS ■ ' 

C NOUrNL'MBER OF UNFAMILIAR WOrtDS * ' . 

C ' K'TOTsTOTAl NUf:BEK OF WORDS IN SAMPLE, 
C NSEN=.TOTAL T'U'^'&fc.R OF SENTEf.CES If] SAMPLE. 

C SEMAV=AVEK/iGE SLUTEKCE LENGTH. 

. ' C DSCOR=OALr SCORE, 

*f C FRS=FORMUL^ HAlrt SCORE. 

■ C GRADE=GRAnF LEVEL 

C • • ' " 

CALL CpMPtor ■ - . 

. _ . ^ IFLAGsO ... 
80 K=0 . . 
600 6EAD(5,1) TflST, ICENTI , IDEfJT2 
IF(1^ST.EP,6FGRADE ) M=l 
V IF(INST,EC.6FAD0 ) M=2 
lF(INST.Er.6hDELETE) «s:3 

IF(INST.rc.,6f,LlST ) M=4 - , 

lF{INSTrEr.,6KGRA0EA) r=5 
IF(lNST.Er;-,6RST0p ) GO TO 20 
If (M,EQ.O) GC TO' 600 
^ • CALL 1KP1 (.-) ■ . 

59 



' IFCM.NE.I) GO tds;) • • . 

WRITE(6,30) UOU,'^ , M^.» 

WRITE(6»fG) r.UF . . « , 

iF(KOF.fJE.O) VjKnE{b»2) ( ( FA« ( J» K) » K = l ) » J=l» NOF ) 
FTOT=FLOAT(NTOT)r 
SEMAV=FTOJ/FL 0 aT < [-jSEfJ ) 
DSCOR=FLOAT(r.OU)/FTOT*100.. 
- FR=SEfJAV*,0't°fe+5»^'5t35 . . • - 

_ FRS=FR+DSG0R*.1S79, ; ■. ' 
CALL LEVEL (FKS»&HAQL»GHLEV) 

— ^ 

O.UtPUT . ' 

- • - 

WRITE(6»5n). r'TOT 
WRITE (6» 60) f.SEN 
WR1TE(6»110J SEFJAV 
WRITE(6.3C0) DsSCOR 
WRITE(6»120) FR£ ' 
. WRITE (6»4C.D) GRLEV " 
WRITE(6»700) GRADE 

WRITE{6»590) 

iVlOU=flOU+l . 
DO 70 L=1,^0U 
NU=L-1 

DSC=FLOAT(r:U)/FTOT*10 0. 

FRSP=FR+DSC*.1579 

GALL LEVEL ( FRSH ♦ GRADE , GRLEV ) 

'wRITE(6.5ul) ^iut FRSP» GRLEV, GRADE r. 
70 CONTINUE 

GO TO 60 . •- 

20 IF(IFLAG.EC.l) pALL COfiPiG) 

END 
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SUERbUTlWr LL:Vf.L{FRSt*6UADE»GPLEV) 
6RLE:V=5H0-H 

IF(FRS.GE:,?.0> GkLEV=5Hr)-6 . • 
lF(FRS.GE:.f..O) 6|<LEV=5H7-8 
IF(FRS.GE.7.0) Gf 1;EV = 5H9-1C 
iF(FRS.GE.e.O) GKLEV = 5Hll-li: 
IF(FRS.GE.9.C) GfvLEV=5H13-l5 
IF (FRS.GE. 1.0.0 ) GRLEV=5H16+ 

GRAOE=H,0 ' ^ e ^ 

IF (FRS.GE. 5.0) GKADE=2 . 0*FRS-5. 6 
IF (FRS.GE. 9.0) GjvADL=3.0*FkS-14.0 
IF(FRS.GE.lO.O) bRAUE.= 16*0^ 
EMO 
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SUBROUTIf'iC INPT(INO£X) 
INTEGLH WrPD,t',l* B3iB4iB5 

co^f.o^ wofc (300i2) 

"c:Or^!OM/lCOijNT/fiSENiNOU*MOF«NTOr»JUMni iDETNTli IDE'NT2-.^-' 

1 FOR-?^AT(60r.l) 
20 FOKhATdXtPORl) 
30 FORMAT(//,U{ZX,2a10)) 
401 FOFi^AT(lMl,iX,2AlO,//i28Xil5HSAMPLE AUALYSlSi/) 
501 FORMATdHl ,2GXi^MHUORl3S. ADDED TQ DALE LIST) 
601 FORi'.ATdHli lCXi2faH<jORbS DELETED FROi^i DALE LIST) 
JFLAG=0 

81=00000 0 00 000 00 00000550 
63=000000 00 0600000 OUOOOb 
B'» = OG0 00 0 00 OOOOOUOO 00573 
B5=0'00000 00 00000 0000032B 
IFdIJLEX.FO.H) GO to' 400 

C 

C ..^ INITIALIZE ARRAY WOKD(IiJ) To 0. ' 
C . ' . 

DO 44 Nl=l,300 

00 44 N2=l,2 

W0RD(MrN2)=B3 
. 44 CONTINUE 

J=l 

K=l 

L=l t . 

nsen=o ~ ■ _ 

iFdNUEX.FP.l) WRlTL(fai401) ICEMldCENTS" 
^ IFdNPEX.rr .5) WRITE(6i401) ILEimTI dCEfiT2 
C ' 

C ' • INPUT DATA AS INDIVIDUAL LETTERS AND CONSTRUCT WORDS. 
C COUNT THE rUf-BER UF WORDS A7-iD SENTENCES* 

^ J=WOPC INCEX 

C ' K= WORD SIZE INC«EX _ 



C 



10 READ(5d) {lN;;.(I)d = li60J. v 

IF (IWLEX.ru. 1 ) w^pITE(6,20) ( INA ( I ) d = l i.SO ) 

IFdNCEX.FC.D) WR1TE(6»20) ( Ir.A ( I ) i-I = l i 80 ) 
. », D0 2 I = 1.»PG 

■iFdr-iAd) .I.E. 04) GO' TO 8 * 

NSE-N=N'SEN + 1 ' " 

lF(IN.CEX.{:C.5.Afv'D.J.GE.100)_JFLAG=l 

GO TO 2 . - 

8 iFdNAd) .EQ.Cl) &0 -TO 4 
- IF(ir:A(I ) .rT.35) GO TO 2 

WpRD(JiK) -ii OFC ( JiKblOOB + IfiAd ) 
IF(L.EO.IC) GO TO 3 ' . , 

L=L + 1 
GO TO 2 
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'■■4 * .f * uiW^lt/-L + l, 

L/"' Z'''' ''.'^,1 -'P'^. ,15 M=1,1E>: 

".'.V ^ : IF4!SMd(J„i).EQ.B3) 60 TO 5 

'''' < -^^l-lF^fclif-LAG.Evr.l) Go TO 7 ' .• 



•« ?2 1 < ^ if- r' T 



« I.F(J.EQ.3no) GO TO 5 

\ ■ (iEt> TO 10 ■ 

,! ' , 5 , NT0T=J-1 ' • 

f ^ ' GO* TO 6 ■ , , * • 

7 WTpT = J . . • 

C ' - . - - • . . 

■ ' C ALPHAeETl7F. THE iJ^PUT WORD LlST - ' . 

■C ' 'c ' — 

6 NT = 0 ■ ' ■ . 

DO 50 151,^99 ^ . 

IF(W0RD(I + I tl ) .EG.B3) GO. TO. 60. 
IF(W0RD(I,1 )-'.OHG(I + l»in 50, '300, 20c • 
300 lF(W0RD(l,2)-W0BbfI + l»2) ) 5u,50»2ClO 
200 fa=UT + l 1^ ' ' . ' . ■■ 

.00 100 J=i,2. • . • ■ 

■ IA=W0RD(I,J) *. ... , 

WORD( I » J)si/.OFO( J) 

W0RD(1 + 1, j) = IA ■ . ' 

100 COKTIN'UE 
50" CCf.'TIKUE . 
60 lF(rJT.NE.n.)_ GO -TO 6_ 

GO TO ('♦00t500t600tt00t700) t I^OEX 

' 500 WKITE(6.5nj > • - ^ . 

WRITE (6. 30) '( {V.bHD(I,r4) ,M=1.2.1 ,I=l.f;TOT) 
GO TO 400 / . 
600 WRITE(6.6C14 . ■ 

,WRITE(,6»3r ) ( (wORDMtM) »M=1»2) »I = l«l'jTOt) 

^-^0 TO 400 . 
700 INDEX=1 » . ■ ' 

4 00 CAIL COHP( INDEX) ' 

• END ' . ■ 



i- / 
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ERIC 



" SUBRCUTINF CC'^P^UDZX) . * - - . 

CCf'-MON l%0^ir (?00«2) iLf-AN(300»2) »HAM{300«2) » • 

• . »DICT10(80CC) .DlCT20(200j2) ' , ^ . ", 

torriOrVlCre^'T/i\iS£r'»uOUnMOF» It'-LK* IFLAG , •. ' 

INTEGLR ST;?E10.SUE20.B3.UFAN«P"^M«WLHU,;UItXlO»DICT20 

l>F0F.hAT(2If ) ' ' • . " ^ " 

, 3 F0PMAT{4'0?C) . . ♦ 

57 F0RM/IT(1X,38I!CRKCK - THE WOKD $»2A1C«,'- . . _ 

■ *2tiUS IS AihEADY I.fi THE LIST) • 
71 F0RNAf{lXil6>-:ERKCI? - THE WORD $*A10, . 

*2'tH*. IS Al^jEAPY Ifi THE LIST)" • • . ' 

101 FORriAT(/»u'«l^HEKKOK - THE wUKO $»2f^l0« \ 
*20HS IS rjf.T Ifv Tb.E LIST) \. " * / . • 
121 FORMAT (/nXfl^HEfVROR - THE vjORQ 4»A10» 

. *2.0H4 as 'firr II') THE LIST) _ " 

301 F(>R^.ATr///,lX.23hlO LETTER LIST* -SIZE = ilS). . . 
/ 302 FORMAT("/.p(lX»;l0)') 4 
303 FCRMAt(//,iX».23H2U LETTER LIST. SIZE = ♦IS). ^ 
* 305 F.ORf:,AX(/»ufax»2Ai0) ) •, ' • i ' ' 

51Q FeRf'ATdHl .40X»l?iHplCTIOhARt -iiSTIf- ^ , . •^ 

B3=OOOOODCGOCOOPOerbOOOOB ; 
IF(INLEX.E(;-.C- ) "Go Tu 10 , , 
IF{INDEX.r<-.4).'G0 to-SOQ 
— ' iFdNCEX.FCife^ Gt TO.SfcO - , 

IF(HJDEX.-F*<;.;2) MFLAG=1 ' . •' ... 

lF(.Iwt'EX.FC.3j; iFLAGrl .' . . 



C 

c 
c 
c 
c 



V, 



c 

c 



IN0EX'=1» C^y^T" FAMILIAR Ai^'D U^^^^A^•.^L I AR • WORDS 
I>CEX = 2« fPD ■KE«'.tit)ROS TO WE DlCTIOfvARY LIST 
lNDEX-3.- nELETE WO^RhS FROM, THE UIQT 1C.?VARY LIST., 

NOU=0- . ' ' • ' ■ ■' ' 

'KbF=0 . • . 

00 21 Iil-,3T)0 ■ •• - 
IFtWORDd,!) ..Ey.BS). 60 TQ H'OG z;., , 
lF(U0RO(I..2).t«.'bi)).G0. T0 bO 

— ■ , . ' ■•'^ • • 

' 20 LETTER. KOROS.- ' ^- ' 



C 

c 
c 



.^•DO H3 J=l,'<:rZE20 ' - ; •. . . '> 

IF.(CN'dR0t.i;",3 )-{:iCT20.(u;"'l) ): 4'f,/<5»'f3, 

IF(WORDlI,2)-.DlCT2,0{u,,a)) ' v 

Hi^ONTi»\uE V. • ■ ■' * ■ ' •: ■ 

iFdNEEX.FQ.l-)' GO toy 11 . • -V, ' ' 

ij=^dhCEx>;F.6.3)-. ^C. Ti; ioo : • ~ ^ . 

* ADD 'NEW t-oRD TO EflD' OF LlSTT . 

■'■ ' '. ■• ■; ." : ■ ■ . ■ ^ i ' 

•SI2Ekc=Sl7r2/b,+ l- . ^ .\ .. 

l;b 42 fi.= l,? ' ' V : . * .! '•" , V ■' ''^ 



c 
c 
c 



OICT20(Sl7E20'iW)F.WORD(I»N) , 
HZ CONTKrUt: . 
' GO TO 21 • 

4^ iFCINLEX.rc.l ) ^0 TO'll' , 
• IF(INCEX.F0.3)- €0 TO lOp- 

ADO NEW yjORD to INTERIOR OF LIST 

; SIZE20=SI7F20+1 
, .K=SIZE20-J : 
00 L=1,K * 

M=SIZt20-L* ' ' 

DO .51 N=l,2 
. •DlCT,20(rA+l,N)=ClCT20(M»W)' 

51 COK'TIKUF , , . > 
He> COfgTIfyUE ' . ' 

DO 52' N=l,2 

DlCT20t JiM) = wOi^D( I ,N) . 

52 COMUUE 

GO TG 21 , 
H7 IF^(INr.E)f.F0.1) Got TO 16, 
IF(INDEX..EU.3) Go TO. 110 ■ 

NEW WbPd ALREADY; I^3 OICTIOImARY 



Vif^ITEi6.57) tW0RD(.IiK).tK=l»2) 
* ! GO TO 21 
' 100 WRITE (.6.1 1,0 U (uORD(Ii^l) »K1 = I,2) 

. 'go. IP '21^ :\ • 
c ; - ' . / ' ■ ' . - 

C. " qELETE WORD. 

C ^ r ^ ^ < . ^ 

tio'siZE2-0=Sl7E20-l 

, ; DO 111 l=j,size2o 
■ DO ill N»l«2 
111 DlCT20(Li.v.)=LICj 
GO TO 21. 



^2c'(L+l»N) 



10 'LETTER WORDS 



° 50 JPP-^^l ^ . . 

00 600 JP = l»SI-ZElO,100 
lF(W.or'D(I,l)-0lCIT10(JP)') 65U,650, 

610 jPPrJP 
6,00 CONiriMJE.* 

650 .00 bC'- J=JPP.»SJZEjlO : 
■ - .lF(UORD<ra^-0lOTib(J) ) 61,62,60 



60 CONTINUE 
iFdNDEX.FG.l) 60 TO 11 
IF(INDEX.CC.3) GO TO ,120 

ADD tiZf UCRP TO EWCM)F LIST 

SIZElC?iSl7rlO + l 
DlCTlC/tSl7f.lO)=WOHa(I»l) . 

GO TO 21 , 

61 IF(INDEX.EO.I) Go TO It 
,IF(INLEX.E&.3) GO TO 120 ' 

ADO NEW WCRD TO INTERIOR OF LIST 

SIZEio=si;!rio + i 

K=SIZE10-J 
. DO 65 L=1.K 
M=SIZE10-l. 

DICTlO Ce+i )=niCTlO («) 

65 CONTINUE 

DICTlC.(U)=V'aRC(Itl) 
GO TO 21 

62 iFdrJLEX'.tG'l) GO TO 16 
IF( IMLBX.ru. 3) GO TO 130 

• • MEW WORD ALREADY IN. DICTIOfviARY 

* WRITE (6» 71) WORD (1,1) 

• G6 to 21 

120 WRITEt6,i2l).. iJORDdtl) 
GO TO 21 

. DELETE WORD 

130 SIZE10=SI?.Ei'0-l' 
DO 131 L=J,SI2E1C 

131 DICTla(L)=DlCTlO(L+l) 
GO TO' 21 

r-' UNFAMLlAR WORD* , 

11 H0U=N0U + 1 

DO 33 N=l,2 

UFAN ( NOU , M ) =WUK.Q,(I . N ) 
33 CON'TH.UE ' " < 

GO 10 21 . . ' ? 
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' FAHIU'I'AR f«ORD 

. 16 ,N0F=N0F + 1 

DO ;2 N=l,2 

FAV. ( NCF , U > =WCRO ( I » N ) 
12 CONTINUE 
21 C0^^T1^^UE 

Hoo ketOrn . - 

% 

c 



INDEX=0, U'PUT DiCTIOrMRY'LlST 
10 READ(e,l) SIZE10,SIZE20 

RETURN 



i INDEX=4, OUTPUT THE DICTIONARY LIST^ ^ 

C , . - - 

500 WRITE(6»310) 

U'RITE(6»301 ) SIZEIO • _,7rr,nA 
WBITE(6,302) ( OlCTlO ( I ) . 1=1 ' SIZElO ) 

WRITE(6»3n3) SIZE20. o » . i-i , SiZEpO ) 

,WRITE(6.3Q5) ((UlCT20(I,J)iJ-l'2>'I-l'Si^ 

RETURN 

i •,; WRITE THE ME. OlcnOHAR.r LIST 0« THE DISK FILE 
^ 300 WRITEO.U si^SJ;fJf!-l.^IZE101 ■ 

rRfTi;';!; ;^?rc'Ts;u;i":------"°> , 

RETURN , . . 

' END 



